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(54) MILLING CUTTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To allow high-speed 
rotation, to make a wiper chip unnecessary and to 
effectively perform circular arc milling, by mounting 
plural even chips each having a same curved cutting 
blade of the same curve shape as a cutter body made of 
aluminum or the like, to the cutter body. 
SOLUTION: A cutter body 2 is formed of aluminum or an 
aluminum alloy having an especially high strength and an 
especially superior wear resistance. The cutter body 2 is 
formed in a disc shape such that an outside diameter of 
the cutter body 2 is gradually enlarged as it goes from 
an attachment side 2f to a cutting side 2e. A periphery 
edge part of the cutting side 2e is provided with six 
cutting parts 2a at even intervals, while each the cutting 
part 2a comprises a mounting part 2g for a chip 3 and a 
curved concave part 2h formed with a coolant hole 2d 
for jetting out a coolant during milling. The chip 3 having 
a cutting blade 3a formed in a curve shape is fixedly 
mounted to the mounting part 2g of the cutter body 2 
with a screw 4, a side clamp screw 5 and a clamp member 7 
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CLAIMS 



[Claim(s)] 

[Claim 1] the curve of the same configuration as the cutter body formed with aluminum or an 
aluminium alloy in the milling cutter used in case milling of the work piece is carried out — the 
milling cutter characterized by having two or more chips which have a cutting edge, attaching 
said same chip in said cutter body altogether, and making milling in high-speed rotation possible. 
[Claim 2] The milling cutter according to claim 1 characterized by preparing the coolant hole 
which is open for free passage in the cutting section in said cutter body, and injecting a coolant 
during said milling. 

[Claim 3] The milling cutter according to claim 1 or 2 characterized by using said milling cutter 
for an NC machine tool. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the milling cutter which corresponds to high- 
speed rotation and makes a wiper chip unnecessary especially about the milling cutter used in 
case milling of the work piece is carried out. 
[0002] 

[Description of the Prior Art] Conventionally, milling is well used, when cutting the flat surface of 
a work piece from rough machining to finishing. For example, when performing cutting to work 
pieces, such as a missions case made from aluminum for automobiles, face cutter processing is 
adopted. The milling cutter used for face cutter processing attaches two or more chips in a 
cutter body, and performs cutting by rotation, flat-surface migration, etc. 
[0003] The rough machining chip 23 and (b) of (a) are the wiper chips 24 in the typical top view 
showing the operation under face cutter processing by the milling cutter 21 of the former 
[ d rawing 6 ], and drawing showing the tip configuration of the chip of the milling cutter 21 of the 
former [ drawing 7 ]. In order to cut the periphery edge surface ( drawing 6 slash part) of a work 
piece W, a milling cutter 21 carries out straight-line migration along the processing direction of 
dr_aw[ng_6 while rotating. A milling cutter 21 has six cutting sections 22a in the periphery edge of 
a cutter body 22 at equal intervals. Five rough machining chips 23 and one wiper chip 24 are 
respectively attached in six cutting sections 22a. the cutting edge whose rough machining chip 
23 is a straight-line configuration — it has 23a and is an object for rough machining cutting 
(refer to drawing 7 (a)), the wiper chip 24 — a cutting edge — the cutting edge which is the 
curvilinear configuration (R2=300mm) of the shape of a projection and radii more slightly than 
23a — it has 24a and is an object for finishing cutting (refer to drawing 7 (b)). The wiper chip 24 
deletes thinly the processing side cut with the rough machining chip 23 in the shape of radii, and 
makes a processing side smooth. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since a wiper chip 24 different only one 
is attached in the cutter body 22, only straight-line processing can be performed in face cutter 
processing. It is because the part by which finishing cutting is not carried out may remain when 
radii processing is carried out. Therefore, it learns, if the cutter body 22 which has the larger 
outer diameter D2 than the maximum width W1 (it is vertical width of face to the straight-line 
processing direction) of a work piece W is not used when it has a radii configuration like a work 
piece W, and it is **. A milling machine must also use a large-sized thing with enlargement of a 
cutter body 22. And a cutter body 22 has large weight because of iron. Therefore, the rotational 
speed under processing serves as 3000 or less rpm and low-speed rotation, processing 
effectiveness is low and, moreover, field roughness is also low. 
[0005] then — while the technical problem of this invention has high-speed rotation 
correspondence and an unnecessary wiper chip — radii processing — possible — and — high — 
suppose that the milling cutter which makes efficiency milling possible is offered 
[0006] 

[Means for Solving the Problem] the curve of the configuration as the cutter body formed with 
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aluminum or an aluminium alloy in the milling cutter used in case milling of the work piece is 
carried out where the milling cutter concerning this invention which attained said technical 
problem is the same — it has two or more chips which have a cutting edge, said same chip is 
altogether attached in said cutter body, and it is characterized by making milling in high-speed 
rotation possible. 

[0007] And in said milling cutter, the coolant hole which is open for free passage in the cutting 
section is prepared in said cutter body, and it is characterized by injecting a coolant during said 
milling. 

[0008] Moreover, in said milling cutter, it is characterized by using said milling cutter for an NC 
machine tool. 

[0009] The milling cutter of this invention can respond to milling by high-speed rotation by 
lightweight-izing a cutter body as a product made from aluminum. Moreover, finish-machining 
also of a chip with the cutting edge of a small radius is attained by high-speed rotation. Then, a 
milling cutter comes to be also able to perform radii processing while it attaches the same chip 
in a cutter body altogether and performs from rough machining to finish-machining. And by 
preparing a coolant hole in a cutter body and injecting a coolant in the cutting section, the 
frictional heat generated in cutting can be cooled, and cutting waste, processing weld flash, etc. 
can be blown away. Furthermore, while equipping an NC machine tool with a milling cutter, it can 
respond to various processing patterns, such as straight-line processing and radii processing, by 
NC program set up in order to carry out cutting along with the periphery edge surface of a work 
piece etc. 
[0010] 

[Embodiment of the Invention] The milling cutter of the gestalt of operation concerning this 
invention is explained with reference to an attached drawing below. Drawing where the top view 
of a milling cutter 1 and draw ing 2 show the A-A line sectional view of drawing 1 (a), and, as for 
drayying ? , drawing 1 shows the tip configuration of the chip 3 of a milling cutter 1 to (a) at the 
front view of a milling cutter 1 and (b), the front view of NC machine tool 10 with which drawin g 
4 equipped with the milling cutter 1 , and drawing 5 are the typical top views showing the 
operation under face cutter processing by the milling cutter 1 . 

[0011] A milling cutter 1 is the configuration which can inject a coolant (coolant) in six cutting 
sections 2a while attaching six chips 3 in the periphery edge of a cutter body 2. In addition, six 
chips 3 have the same configuration altogether. And NC machine tool 10 (refer to Rawing 4 ) is 
equipped with a milling cutter 1 , and a work piece W is performed from rough machining to finish- 
machining by face cutter processing. 

[0012] A cutter body 2 is explained. (Refer to drawing J - drawing 2 ) 

A cutter body 2 is formed with aluminum or an aluminium alloy. Also in it, what is excellent in 
high intensity and abrasion resistance is used. In addition, the ingredients of the cutter body 2 of 
the gestalt of this operation are <AHS>, T6, and aluminum-ShCu-Mg, and are very hard in the 
ingredient of an aluminum system. A cutter body 2 becomes very lightweight by making it the 
product made from aluminum as compared with the conventional iron cutter body. 
[0013] An outer diameter becomes large gradually, the whole cutter body 2 configuration having 
a disk configuration, and applying it to cutting side 2e from 2f a wearing side. In addition, the 
outer diameter D1 of cutting side 2e of a cutter body 2 may be smaller than the maximum width 
W1 of a work piece W (R> drawing 5 5 reference). It is because milling which meets the periphery 
edge surface of a work piece W becomes possible since the milling cutter 1 of this invention is 
the configuration which can be equivalent to radii processing. Therefore, it is not necessary to 
make it larger than the maximum width W1 of a work piece W like the milling cutter 21 which can 
respond only to the conventional straight-line processing (refer to drawing 5 ). In addition, the 
outer diameter D1 of a cutter body 2 is limited by the spindle 1 1 (refer to drawin g 4 ) of NC 
machine tool 10 etc. Moreover, the outer diameter D1 of a cutter body 2 is so effective that it is 
small, and can be applied to various processings, such as not only field processing but 
processing of an inside. Consequently, the weight of a cutter body 2 becomes about 1/3 by 
aluminum-izing and miniaturization as compared with the weight of the conventional cutter body. 
[0014] It has feed-hole 2b for equipping with the spindle 1 1 (referring to drawin g 4 ) of NC 
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machine tool 10 in a 2f core a wearing side. Feed-hole 2b is open for free passage to opening 2c 
formed in cutting side 2e. It is equipped with a cutter body 2 and a spindle 1 1 with the 2nd page 
restricted electrode holder (not shown) of a middle adapter. 

[0015] Moreover, in the periphery edge of cutting side 2e, it has six cutting sections 2a at equal 
intervals. Cutting section 2a has the structure where neither cutting waste nor processing weld 
flash is got blocked at the time of cutting while attaching a chip 3. Therefore, cutting section 2a 
consists of 2g of attachment sections and 2h of curve crevices of a chip 3. 2g of attachment 
sections has a concave configuration in periphery side-face 2i of a cutter body 2, in order to 
incorporate the screw 6 for adjustment which is the member which adjusts the location of the 
screw 4 which is the member which fixes a chip 3 and a chip 3, the screw 5 for a side clamp, the 
clamp member 7, and a chip 3. On the other hand, 2h of curve crevices has an abbreviation 4 
semi-sphere-like concave configuration from the edge of cutting side 2e in periphery side-face 
2i of a cutter body 2. Moreover, to 2h of curve crevices, 2d of coolant holes is open for free 
passage, and a coolant is injected in a cutting part at the time of processing. 
[0016] It is respectively formed from the core of a cutter body 2, coolant covering [ six / 2d ] it 
over six cutting sections 2a. And 2d of each coolant hole is open for free passage to coolant 
liquid feed zone 2j of the core of a cutter body 2. From 2d of coolant holes, it is the injection 
pressure of 70kg/cm2. A very high pressure coolant is injected. Therefore, in addition to the 
cooling operation over the frictional heat generated between a chip 3 and a work piece W at the 
time of cutting, the injected coolant also has the operation which flies the cutting waste 
generated at the time of cutting, processing weld flash, etc. 

[001 7] Moreover, the balance of a cutter body 2 may be less than [ G2.0 ]. It is because 
vibration occurs at the time of high-speed rotation and cutting is not stabilized, unless it makes 
it less than [ G2.0 ]. 

[0018] A chip 3 is explained. (It is drawing 6 and referring to drawin g 7 refer to drawing 1 - 
draw ing 3 and conventionally) 

Although a chip 3 is attached in six cutter bodies 2, let it be the same thing altogether, the 
configuration of a chip 3 — a cutting edge — 3a is made into a curvilinear configuration and the 
radius R1 of the curve is set to 70mm (refer to drawin g 3 ). the cutting edge of the former and 
wiper chip 24 — the radius R2 of the curve of 24a is as large as 300mm. The wiper chip 24 is 
cutting edge 24a of large radii, and is low-speed rotation, and was performing finishing cutting. 
Therefore, when the conventional milling cutter 21 performed from rough machining to finish- 
machining, only one wiper chip 24 had to be attached in the cutter body 22 in two or more chips 
23 and 24. however, the milling cutter 1 — a high speed — making it a pivotable configuration — 
a cutting edge — finish-machining becomes possible even if it makes small the radius R1 of the 
curve of 3a. In addition, by high-speed rotation, cutting force becomes small and field roughness 
improves, moreover, a cutting edge — the radius R1 of the curve of 3a — the cutting edge of 
the conventional wiper chip 24 — an operation of rough machining is also presented by making it 
smaller than the radius R2 of 24a. Consequently, it becomes possible to perform from rough 
machining to finish-machining also as the same thing altogether about the chip 3 attached in a 
cutter body 2. Furthermore, it becomes processible also to the direction of X, Y, and a Z-axis 
way, and can respond in addition to field processing. 

[0019] The attachment structure to the cutter body 2 of a chip 3 is explained. (Refer to drawin g 
1 ~ drawing 2 ) 

A chip 3 is fixed to 2g of attachment sections of a cutter body 2 by the screw 4, the screw 5 for 
a side clamp, and the clamp member 7. first, the clamp member 7 by which the chip 3 was 
arranged in 2g of attachment sections — attaching — the bis-hole (not shown) of a chip 3 — 
bis 4 is made to screw in and bis-conclusion immobilization is carried out. In addition, on the 
occasion of this attachment, the angle of the cutting side of a milling cutter 1 and a side face to 
make is made into 90 degrees (refer to drawing 2 ). Furthermore, it fixes from the side of a chip 
3 on the screw 5 for a side clamp, moreover, the chip 3 — the screw 6 for adjustment — it is — 
the cutting edge from a cutter body 2 — the amount of protrusions of 3a can be adjusted. 
[0020] As mentioned above, the chip 3 considered the clamp method as the bis-type. Because, 
since a milling cutter 1 processes it by high-speed rotation and it requires a big centrifugal force 
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for a chip 3, it is for enlarging fixed reinforcement on a screw 4 and strengthening immobilization 
with the screw 5 for a side clamp further. 

[0021] It is explanation about the condition of having equipped NC machine tool 10 with the 
milling cutter 1. (Refer to drawing 4 ) 

The spindle 11 of NC machine tool 10 is equipped with a milling cutter 1 with a 2nd page 
restricted electrode holder (not shown). In addition, by using a 2nd page restricted electrode 
holder, the drawing-in force between a milling cutter 1 and a spindle 1 1 was raised, and 
correspondence with the big centrifugal force generated at the time of high-speed rotation was 
enabled. Moreover, a work piece W is held at the clamp 12 of NC machine tool 10, and cutting is 
carried out with a milling cutter 1. 

[0022] In addition, a milling cutter 1 sets rotational speed to 3000 - 8000rpm during processing 
by NC machine tool 10. Since cutting force decreases so that it becomes high-speed rotation, 
field roughness improves. In addition, if 3000rpm, field roughness will fall and processing 
effectiveness will also fall. 

[0023] The operation under face cutter processing by the milling cutter 1 is explained. (Refer to 
drawin g 5 ) 

NC machine tool 1 0 (refer to drawing 4 ) is equipped with a milling cutter 1 , and it carries out 
face cutter processing. High-speed rotation processing and radii processing of a milling cutter 1 
were attained by lightweight-izing of a cutter body 2, a miniaturization, and identification of a 
chip 3. Therefore, milling of the processing pattern which combined radii processing and straight- 
line processing which met the periphery edge surface (the drawing 5 slash section) of a work 
piece W becomes possible. Moreover, processing of 3 shaft orientations of X, Y, and Z can also 
be performed freely. 

[0024] A milling cutter 1 performs face cutter processing along with the rotation by high-speed 
rotation, and the periphery edge surface of a work piece W according to a NC machining 
program. And that rotational speed is high-speed rotation can also shorten acceleration-and- 
deceleration time amount sharply by lightweight-ization of a cutter body 2. consequently, the 
former comparing — high — efficiency face cutter processing is attained. In addition, 
whenever [ acceleration-and-deceleration ] can raise about 3 times and processing efficiency to 
about 5 times conventionally. 

[0025] moreover, high-speed rotation — a cutting edge — the radius R1 of the curve of 3a — 
the cutting edge of the wiper chip 24 — finish-machining was made possible even if smaller than 
the radius R2 of 24a (refer to drawing 3 and drawing__7 ). That is, the small part of a radius R1 is 
compensated with high-speed rotation. Consequently, a milling cutter 1 becomes possible from 
rough machining to finish-machining. In addition, it carries out with the rotational speed same 
from rough machining to finish-machining, and — since cutting force decreases by high-speed 
rotation — field roughness — the former — improving — further — a cutting edge — if rotation 
becomes a high speed even if the radius R1 of 3a is small, field roughness will improve. 
[0026] The above-mentioned milling cutter 1 enabled high-speed rotation by lightweight-ization 
depended on the product made from aluminum, moreover, a high speed — considering as a 
pivotable configuration — the curve of a chip 3 — a cutting edge — finish-machining became 
possible even if it made the radius R1 of 3a small. Consequently, all become possible [ from 
rough machining to finish-machining ] also as the same thing about the chip 3 attached in a 
cutter body 2. And radii processing is attained by having made the chip 3 the same altogether. 
Therefore, a cutter body 2 can be miniaturized, NC machine tool 10 grade is equipped, and 
cutting with various processing patterns is attained. 

[0027] This invention is carried out with various gestalten, without being limited to the gestalt of 
the above-mentioned operation. For example, although the chip attached in a cutter body was 
made into six pieces, it does not limit to six pieces. Moreover, although the radius of the curve of 
the cutting edge of a chip was set to 70mm, it does not limit to 70mm. Moreover, although 
rotational speed under processing of a milling cutter was set to 3000 - 8000rpm, it is good also 
as a larger rotational speed than 8000rpm. Since cutting force decreases so that it is made high- 
speed rotation, field roughness improves. Moreover, although applied to field processing, it is 
applicable to various cutting to the inside of a work piece etc. 
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[0028] 

[Effect of the Invention] As mentioned above, the milling cutter concerning this invention can 
respond to high-speed rotation, and makes a wiper chip unnecessary, and is altogether possible 
from rough machining to finish-machining with the same chip. Moreover, not only straight-line 
processing but radii processing becomes possible by making all chips into the same thing, and a 
cutter body — a miniaturization — and a milling machine can also be miniaturized while 
becoming about 1/3 weight of the conventional cutter body, since it lightweight-ized. 
Furthermore, while about 3 times and processing effectiveness of spindle acceleration-and- 
deceleration whenever improve to about 5 times conventionally by enabling correspondence in 
high-speed rotation, field roughness also improves. 

[0029] Moreover, the operation which flies swarf, processing weld flash, etc. also does so with a 
cooling operation by considering as the structure which injects a coolant in the cutting section. 
Furthermore, since radii processing etc. can be freed, an NC machine tool etc. is equipped and 
cutting by various processing patterns is attained. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the milling cutter which corresponds to high- 
speed rotation and makes a wiper chip unnecessary especially about the milling cutter used in 
case milling of the work piece is carried out. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, milling is well used, when cutting the flat surface of 
a work piece from rough machining to finishing. For example, when performing cutting to work 
pieces, such as a missions case made from aluminum for automobiles, face cutter processing is 
adopted. The milling cutter used for face cutter processing attaches two or more chips in a 
cutter body, and performs cutting by rotation, flat-surface migration, etc. 
[0003] The rough machining chip 23 and (b) of (a) are the wiper chips 24 in the typical top view 
showing the operation under face cutter processing by the milling cutter 21 of the former 
[ drawin g 6 ], and drawing showing the tip configuration of the chip of the milling cutter 21 of the 
former [ drawing 7 ]. In order to cut the periphery edge surface ( drawing 6 slash part) of a work 
piece W, a milling cutter 21 carries out straight-line migration along the processing direction of 
drawin g 6 while rotating. A milling cutter 21 has six cutting sections 22a in the periphery edge of 
a cutter body 22 at equal intervals. Five rough machining chips 23 and one wiper chip 24 are 
respectively attached in six cutting sections 22a. the cutting edge whose rough machining chip 
23 is a straight-line configuration — it has 23a and is an object for rough machining cutting 
(refer to drawing ! (a))- the wiper chip 24 — a cutting edge — the cutting edge which is the 
curvilinear configuration (R2=300mm) of the shape of a projection and radii more slightly than 
23a — it has 24a and is an object for finishing cutting (refer to drawing 7 (b)). The wiper chip 24 
deletes thinly the processing side cut with the rough machining chip 23 in the shape of radii, and 
makes a processing side smooth. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, the milling cutter concerning this invention can 
respond to high-speed rotation, and makes a wiper chip unnecessary, and is altogether possible 
from rough machining to finish-machining with the same chip. Moreover, not only straight-line 
processing but radii processing becomes possible by making all chips into the same thing, and a 
cutter body — a miniaturization — and a milling machine can also be miniaturized while 
becoming about 1/3 weight of the conventional cutter body, since it lightweightHzed. 
Furthermore, while about 3 times and processing effectiveness of spindle acceleration-and- 
deceleration whenever improve to about 5 times conventionally by enabling correspondence in 
high-speed rotation, field roughness also improves. 

[0029] Moreover, the operation which flies swarf, processing weld flash, etc. also does so with a 
cooling operation by considering as the structure which injects a coolant in the cutting section. 
Furthermore, since radii processing etc. can be freed, an NC machine tool etc. is equipped and 
cutting by various processing patterns is attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, since a wiper chip 24 different only one 
is attached in the cutter body 22, only straight-line processing can be performed in face cutter 
processing. It is because the part by which finishing cutting is not carried out may remain when 
radii processing is carried out Therefore, it learns, if the cutter body 22 which has the larger 
outer diameter D2 than the maximum width W1 (it is vertical width of face to the straight-line 
processing direction) of a work piece W is not used when it has a radii configuration like a work 
piece W, and it is **. A milling machine must also use a large-sized thing with enlargement of a 
cutter body 22. And a cutter body 22 has large weight because of iron. Therefore, the rotational 
speed under processing serves as 3000 or less rpm and low-speed rotation, processing 
effectiveness is low and, moreover, field roughness is also low. 
[0005] then — while the technical problem of this invention has high-speed rotation 
correspondence and an unnecessary wiper chip — radii processing — possible — and — high — 
suppose that the milling cutter which makes efficiency milling possible is offered. 
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MEANS 



[Means for Solving the Problem] the curve of the configuration as the cutter body formed with 
aluminum or an aluminium alloy in the milling cutter used in case milling of the work piece is 
carried out where the milling cutter concerning this invention which attained said technical 
problem is the same — it has two or more chips which have a cutting edge, said same chip is 
altogether attached in said cutter body, and it is characterized by making milling in high-speed 
rotation possible. 

[0007] And in said milling cutter, the coolant hole which is open for free passage in the cutting 
section is prepared in said cutter body, and it is characterized by injecting a coolant during said 
milling. 

[0008] Moreover, in said milling cutter, it is characterized by using said milling cutter for an NC 
machine tool. 

[0009] The milling cutter of this invention can respond to milling by high-speed rotation by 
lightweight-izing a cutter body as a product made from aluminum. Moreover, finish-machining 
also of a chip with the cutting edge of a small radius is attained by high-speed rotation. Then, a 
milling cutter comes to be also able to perform radii processing while it attaches the same chip 
in a cutter body altogether and performs from rough machining to finish-machining. And by 
preparing a coolant hole in a cutter body and injecting a coolant in the cutting section, the 
frictional heat generated in cutting can be cooled, and cutting waste, processing weld flash, etc. 
can be blown away. Furthermore, while equipping an NC machine tool with a milling cutter, it can 
respond to various processing patterns, such as straight-line processing and radii processing, by 
NC program set up in order to carry out cutting along with the periphery edge surface of a work 
piece etc. 
[0010] 

[Embodiment of the Invention] The milling cutter of the gestalt of operation concerning this 
invention is explained with reference to an attached drawing below. Drawing where the top view 
of a milling cutter 1 and drawing 2 show the A-A line sectional view of drawing 1 (a), and, as for 
drawing 3 , gyving J shows the tip configuration of the chip 3 of a milling cutter 1 to (a) at the 
front view of a milling cutter 1 and (b), the front view of NC machine tool 10 with which drawin g 
4 equipped with the milling cutter 1 , and drawmg.5 are the typical top views showing the 
operation under face cutter processing by the milling cutter 1 . 

[001 1] A milling cutter 1 is the configuration which can inject a coolant (coolant) in six cutting 
sections 2a while attaching six chips 3 in the periphery edge of a cutter body 2. In addition, six 
chips 3 have the same configuration altogether. And NC machine tool 10 (refer to drawing 4 ) is 
equipped with a milling cutter 1 , and a work piece W is performed from rough machining to finish- 
machining by face cutter processing. 

[0012] A cutter body 2 is explained. (Refer to dr awing 1 - drawin g 2 ) 

A cutter body 2 is formed with aluminum or an aluminium alloy. Also in it, what is excellent in 
high intensity and abrasion resistance is used. In addition, the ingredients of the cutter body 2 of 
the gestalt of this operation are <AHS>, T6, and aluminum-Si-Cu-Mg, and are very hard in the 
ingredient of an aluminum system. A cutter body 2 becomes very lightweight by making it the 
product made from aluminum as compared with the conventional iron cutter body. 



JP;2000r09421 1,A [MEANS] 



2/4 ^— v 



[0013] An outer diameter becomes large gradually, the whole cutter body 2 configuration having 
a disk configuration, and applying it to cutting side 2e from 2f a wearing side. In addition, the 
outer diameter D1 of cutting side 2e of a cutter body 2 may be smaller than the maximum width 
W1 of a work piece W (R> drawing 5 5 reference). It is because milling which meets the periphery 
edge surface of a work piece W becomes possible since the milling cutter 1 of this invention is 
the configuration which can be equivalent to radii processing. Therefore, it is not necessary to 
make it larger than the maximum width W1 of a work piece W like the milling cutter 21 which can 
respond only to the conventional straight-line processing (refer to drawing 5 ). In addition, the 
outer diameter D1 of a cutter body 2 is limited by the spindle 1 1 (refer to drawin g 4 ) of NC 
machine tool 10 etc. Moreover, the outer diameter D1 of a cutter body 2 is so effective that it is 
small, and can be applied to various processings, such as not only field processing but 
processing of an inside. Consequently, the weight of a cutter body 2 becomes about 1/3 by 
aluminum-izing and miniaturization as compared with the weight of the conventional cutter body. 
[0014] It has feed-hole 2b for equipping with the spindle 1 1 (referring to drawin g 4 ) of NC 
machine tool 10 in a 2f core a wearing side. Feed-hole 2b is open for free passage to opening 2c 
formed in cutting side 2e. It is equipped with a cutter body 2 and a spindle 1 1 with the 2nd page 
restricted electrode holder (not shown) of a middle adapter. 

[0015] Moreover, in the periphery edge of cutting side 2e, it has six cutting sections 2a at equal 
intervals. Cutting section 2a has the structure where neither cutting waste nor processing weld 
flash is got blocked at the time of cutting while attaching a chip 3. Therefore, cutting section 2a 
consists of 2g of attachment sections and 2h of curve crevices of a chip 3. 2g of attachment 
sections has a concave configuration in periphery side-face 2i of a cutter body 2, in order to 
incorporate the screw 6 for adjustment which is the member which adjusts the location of the 
screw 4 which is the member which fixes a chip 3 and a chip 3, the screw 5 for a side clamp, the 
clamp member 7, and a chip 3. On the other hand, 2h of curve crevices has an abbreviation 4 
semi-sphere-like concave configuration from the edge of cutting side 2e in periphery side-face 
2i of a cutter body 2. Moreover, to 2h of curve crevices, 2d of coolant holes is open for free 
passage, and a coolant is injected in a cutting part at the time of processing. 
[0016] It is respectively formed from the core of a cutter body 2, coolant covering [ six / 2d ] it 
over six cutting sections 2a. And 2d of each coolant hole is open for free passage to coolant 
liquid feed zone 2j of the core of a cutter body 2. From 2d of coolant holes, it is the injection 
pressure of 70kg/ cm2. A very high pressure coolant is injected. Therefore, in addition to the 
cooling operation over the frictional heat generated between a chip 3 and a work piece W at the 
time of cutting, the injected coolant also has the operation which flies the cutting waste 
generated at the time of cutting, processing weld flash, etc. 

[0017] Moreover, the balance of a cutter body 2 may be less than [ G2.0 ]. It is because 
vibration occurs at the time of high-speed rotation and cutting is not stabilized, unless it makes 
it less than [ G2.0 ]. 

[0018] A chip 3 is explained. (It is drayringJS and referring to drawin g 7 refer to drawing 1 - 
drawin g 3 and conventionally) 

Although a chip 3 is attached in six cutter bodies 2, let it be the same thing altogether, the 
configuration of a chip 3 — a cutting edge — 3a is made into a curvilinear configuration and the 
radius R1 of the curve is set to 70mm (refer to drawing 3 ). the cutting edge of the former and 
wiper chip 24 — the radius R2 of the curve of 24a is as large as 300mm. The wiper chip 24 is 
cutting edge 24a of large radii, and is low-speed rotation, and was performing finishing cutting. 
Therefore, when the conventional milling cutter 21 performed from rough machining to finish- 
machining, only one wiper chip 24 had to be attached in the cutter body 22 in two or more chips 
' 23 and 24. however, the milling cutter 1 — a high speed — making it a pivotable configuration — 
a cutting edge — finish-machining becomes possible even if it makes small the radius R1 of the 
curve of 3a. In addition, by high-speed rotation, cutting force becomes small and field roughness 
improves, moreover, a cutting edge — the radius R1 of the curve of 3a — the cutting edge of 
the conventional wiper chip 24 — an operation of rough machining is also presented by making it 
smaller than the radius R2 of 24a. Consequently, it becomes possible to perform from rough 
machining to finish-machining also as the same thing altogether about the chip 3 attached in a 
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cutter body 2. Furthermore, it becomes processible also to the direction of X, Y, and a Z-axis 
way, and can respond in addition to field processing. 

[0019] The attachment structure to the cutter body 2 of a chip 3 is explained. (Refer to drawin g 
1 ~ drawing 2 ) 

A chip 3 is fixed to 2g of attachment sections of a cutter body 2 by the screw 4, the screw 5 for 
a side clamp, and the clamp member 7. first, the clamp member 7 by which the chip 3 was 
arranged in 2g of attachment sections — attaching — the bis-hole (not shown) of a chip 3 — 

bis 4 is made to screw in and bis-conclusion immobilization is carried out. In addition, on the 

occasion of this attachment, the angle of the cutting side of a milling cutter 1 and a side face to 
make is made into 90 degrees (refer to drawing 2 ). Furthermore, it fixes from the side of a chip 
3 on the screw 5 for a side clamp, moreover, the chip 3 — the screw 6 for adjustment — it is — 
the cutting edge from a cutter body 2 — the amount of protrusions of 3a can be adjusted. 
[0020] As mentioned above, the chip 3 considered the clamp method as the bis-type. Because, 
since a milling cutter 1 processes it by high-speed rotation and it requires a big centrifugal force 
for a chip 3, it is for enlarging fixed reinforcement on a screw 4 and strengthening immobilization 
with the screw 5 for a side clamp further. 

[0021] It is explanation **** about the condition of having equipped NC machine tool 10 with the 
milling cutter 1. (Refer to drawing 4 ) 

The spindle 11 of NC machine tool 10 is equipped with a milling cutter 1 with a 2nd page 
restricted electrode holder (not shown). In addition, by using a 2nd page restricted electrode 
holder, the drawing-in force between a milling cutter 1 and a spindle 1 1 was raised, and 
correspondence with the big centrifugal force generated at the time of high-speed rotation was 
enabled. Moreover, a work piece W is held at the clamp 12 of NC machine tool 10, and cutting is 
carried out with a milling cutter 1. 

[0022] In addition, a milling cutter 1 sets rotational speed to 3000 - 8000rpm during processing 
by NC machine tool 10. Since cutting force decreases so that it becomes high-speed rotation, 
field roughness improves. In addition, if 3000rpm, field roughness will fall and processing 
effectiveness will also fall. 

[0023] The operation under face cutter processing by the milling cutter 1 is explained. (Refer to 
drawing_5 ) 

NC machine tool 10 (refer to drawing 4 ) is equipped with a milling cutter 1, and it carries out 
face cutter processing. High-speed rotation processing and radii processing of a milling cutter 1 
were attained by lightweight-izing of a cutter body 2, a miniaturization, and identification of a 
chip 3. Therefore, milling of the processing pattern which combined radii processing and straight- 
line processing which met the periphery edge surface (the drawing 5 slash section) of a work 
piece W becomes possible. Moreover, processing of 3 shaft orientations of X, Y, and Z can also 
be performed freely. 

[0024] A milling cutter 1 performs face cutter processing along with the rotation by high-speed 
rotation, and the periphery edge surface of a work piece W according to a NC machining 
program. And that rotational speed is high-speed rotation can also shorten acceleration-and- 
deceleration time amount sharply by lightweight-ization of a cutter body 2. consequently, the 
former — comparing — high — efficiency face cutter processing is attained. In addition, 
whenever [ acceleration-and-deceleration ] can raise about 3 times and processing efficiency to 
about 5 times conventionally. 

[0025] moreover, high-speed rotation — a cutting edge — the radius R1 of the curve of 3a — 
the cutting edge of the wiper chip 24 — finish-machining was made possible even if smaller than 
the radius R2 of 24a (refer to drawin g 3 and drawing 7 ). That is, the small part of a radius R1 is 
compensated with high-speed rotation. Consequently, a milling cutter 1 becomes possible from 
rough machining to finish-machining. In addition, it carries out with the rotational speed same 
from rough machining to finish-machining, and — since cutting force decreases by high-speed 
rotation — field roughness — the former — improving — further — a cutting edge — if rotation 
becomes a high speed even if the radius R1 of 3a is small, field roughness will improve. 
[0026] The above-mentioned milling cutter 1 enabled high-speed rotation by lightweight-ization 
depended on the product made from aluminum, moreover, a high speed — considering as a 
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pivotable configuration — the curve of a chip 3 — a cutting edge — finish-machining became 
possible even if it made the radius R1 of 3a small. Consequently, all become possible [ from 
rough machining to finish-machining ] also as the same thing about the chip 3 attached in a 
cutter body 2. And radii processing is attained by having made the chip 3 the same altogether. 
Therefore, a cutter body 2 can be miniaturized, NC machine tool 10 grade is equipped, and 
cutting with various processing patterns is attained. 

[0027] This invention is carried out with various gestalten, without being limited to the gestalt of 
the above-mentioned operation. For example, although the chip attached in a cutter body was 
made into six pieces, it does not limit to six pieces. Moreover, although the radius of the curve of 
the cutting edge of a chip was set to 70mm, it does not limit to 70mm. Moreover, although 
rotational speed under processing of a milling cutter was set to 3000 - 8000rpm, it is good also 
as a larger rotational speed than 8000rpm. Since cutting force decreases so that it is made high- 
speed rotation, field roughness improves. Moreover, although applied to field processing, it is 
applicable to various cutting to the inside of a work piece etc. 
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[Brief Description of the Drawings] 
[ Drawin g,!] It is a milling cutter concerning this invention, and (a) is a front view and (b) is a top 
view. 

[Drawin g 2] It is the A-A line sectional view of (a) in drawing 1 . 

[Drawing 3] It is drawing showing the tip configuration of the chip of the milling cutter concerning 
this invention. 

[Drawin gJ] It is the front view of the NC machine tool equipped with the milling cutter 
concerning this invention. 

[Drawing 5] It is the typical top view showing the operation under face cutter processing by the 
milling cutter concerning this invention. 

[D rawin gjj] It is the typical top view showing the operation under face cutter processing by the 
conventional milling cutter. 

[ Drawin gJ7j It is drawing showing the tip configuration of the chip of the conventional milling 
cutter. 

(a) It is a rough machining chip. 

(b) It is a wiper chip. 
[Description of Notations] 

1 ... Milling cutter 

2 ... Cutter body 

3 ... Chip 

4 ... Screw 

5 ... Screw for a side clamp 

6 ... Screw for adjustment 

7 ... Clamp member 

10 ... NC machine tool 

1 1 ... Spindle 
12... Clamp 

D1, D2 ... Outer diameter of a cutter body 

R1, R2 ... Radius of curve of the cutting edge of a chip 

W ... Work piece 

W1 ... The maximum width of a work piece 
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Title: 
MILLING CUTTER 



Abstract: 

PROBLEM TO BE SOLVED: To allow high-speed rotation, to make a wiper chip 
unnecessary and to effectively perform circular arc milling, by mounting plural even 
chips each having a same curved cutting blade of the same curve shape as a cutter body 
made of aluminum or the like, to the cutter body. SOLUTION: A cutter body 2 is formed of 
aluminum or an aluminum alloy having an especially high strength and an especially 
superior wear resistance. The cutter body 2 is formed in a disc shape such that an 
outside diameter of the cutter body 2 is gradually enlarged as it goes from an attachment 
side 2f to a cutting side 2e. A periphery edge part of the cutting side 2e is provided with 

six cutting parts 2a at even intervals, while each the cutting part 2a comprises a 
mounting part 2g for a chip 3 and a curved concave part 2h formed with a coolant hole 2d 
for jetting out a coolant during milling. The chip 3 having a cutting blade 3a formed in a 
curve shape is fixedly mounted to the mounting part 2g of the cutter body 2 with a screw 

4, a side clamp screw 5 and a clamp member 7. 
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fc, f--yT3tt. tmgfflt'X6T\ ii*>9if-T4 2frt> 
[00 20] XfE^J^K. ^77'3(i. ^5^7'^ 

mnE-rinxt ft a *• 7 r 3 (c»4** aa^a 
-»m h 9 v yrm tr* 5 TffijgSrSHtr s . 

[0021] 77^*7? lSrNCIIWSttl OCSS 
79-f*J&v*ltt. NCIfHMKlO^tyH/H 

Axii -,9\hx\:vY)V\ iiskogi&a*a*i*j±s 

fc. 4>t. v-^wti, nci«mi oco^yn 
2 fcfiftSfi, 7 7 4 •/ * 1 1 J: -a tWJJni?Ji 

[00 22] Srfc. NCIflMMJU OT'OflPX*. 77 
X* y ? 1 (i. QMBftft* 3 0 0 0-8 0 0 0 r P m 

[0023] 7=74 Z.t)»/9 WZi.hUMJ'j'i XjPX 
^^jBtiov^lKWi. (05#!$) 

NCHflUflUO (04#M) fc 

§£f$iU jEffl7 7-fXjjPXl-|>. 7?>fX*v?l 

3 dOH-fttc J: -5 T . S^tH]lE)!lPX*^nMSni*^Sg 

35 ) fci&o fcPMiniitJ J: tfStltoi£fi*£;btf fcjn 

Y, Z<03ilt&|6|^ailIta*Kff^ii:*»T*6. 
[0024] 75-f^7^ ltt, NCflPXTa^A 

Et»oTIE®7 7'fXjDlS:ffo. U&>i, #y?# 

fi!*fcifc!RLT. K^=2rJEM7 7^Xjpi^«gt^ 

*<k 9 5fgSS(CT-y7-»T«gT'*>4. 
[00 2 5] *jfc, »aEW6tJ:-5T, «J5J3aOfttt 
<W£R 1 * { 7-f A'f - -y 7"2 4 60-5339 2 4 aco¥@R 2 
J:9'h3<T<> (113. 07 #88) . ftitfJniSr^flt 

JDX^-C'^i:^!.. fcfc, ^i]0*^tt±(fJPXlfeT' 
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[0026] ±lB<07 7-fX#7 ^Hi, T/USUfcJ: 

s^MteioT. *aianKtHriBt tfc. 

[sie*riB*«*l:*-*£fcfcJ:oT* *77-30ftlH:JJ 
2) 3 aO^flR 1 fc/hS < LX i> , ttXlf JPX*%f£fc 

3££Tp]-cDi><7>fcLTi, ^ffi9*^fLBfflPX4 
X'*imt%&. lfri>. 1-vT3t:£Xm-tlt:Zt 
IZX^X. nilJDX*5^f:^l,. -?-c7)*;*\ #-y?# 
T4 2£/h£MtT'£. NCIf«lttlO«¥fci»LT* 

[0027] JJE<^**>»!Bfcl8£3*i4 

T-fKK l 5WtS^7 7'«:6ffli: lfc*<, 6ffltcRS^-t 

OmmfctJt* 5 , 7 0mmtcHS-fl>i>W{± : 5rV\ 4 
fc. 7 5^X^-y^(OjPX+(OH]^aJKSr3 000~8 
OOOrpmtUc^ 8000 rpmiO^V^K 

[0028] 

[^<^»*3 ±iecoJ;3Cc. *5KBtffi4 7 5>f^ 
7*fct SfiiiiaflEtitJEBT'^ , A>o7>(^f 

t l, £xm-<r>^-vTx^m r )frL>{k±inu.&x'-si 
mx-hh. ttz. +vTZ±xm-?>i>v>k-r&zb£ 
x~>x. mwni<o**fer, nmspxt^t'Sri.. 

^ 'y ^ ^ *'\mtfr~o<m.\tLtz<r>X\ % 
&m 7 ^ #t -f ^ 3 tJ-O 1 SgcofiSi: =5r 4 1 k fc 
7 7^Xffii,/]«T-#4. isaniiKtcw 

[0 029] flJHI»t:^-5yh*iM«-4«a 

T'#I»C0T\ NCXtf«3«il-C. a^^rJPXA 
[HffiOfSmWJ] 

[01 ] *?raWll>7^X#-y?T\ (a)(±IEffi 
0. (b) liTEH?**. 
[02] HKCfcttl. (a) <OA-A»»iffl0rc*4. 

[03 ] ^j^cffii 77-f^7 ^<of - 7 rowyuB 
^^•f0-c*>4. 

[04] *$ratffi*75-fx#?*£8JtU:NCl 
ffl^OiEE0TJ)4. 

[05] *l!fflKft475>f^-y^fc:J:4iOB75-f 

ziMTQnmzTfrtmimywmx'bi . 
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[E6] V£&<V7 74Z/}>v?l,zj:&tfMy74zMJL 5- 

^(om^-m^m^mmvh^. 6 • 

[07] m*<7>7 74Zj!}v?<n+yT(WcimftZifi 7- 

■fWC'hl. 10 

(a) JBMOf-vr^**. 11 

(b) V^n^r^Txh^. 12 
[firt^iiBB] D 1 

1 • • 7y4Xt)»,f R 1 

2 • • • tf y^jtf-T-f W • 

3 ■ • ■ f77' Wl 

4 • • • t'X 



V7 7>ymtx 

• 77>7° 
D2 • • • ^•y^^r-fOi'hg 

R2 • • • ^-yrcom^mWi^m 

■ V-7 

■ ■ 7-7com7<M 



imi ) 



[02] 




2h 2a 3 7 2g 




2g 7 3 2a 2h 



(b) 
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[06] 
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